Palm oil is a major food and non-food ingredient consumed by virtually everyone in Nigeria through the use of palm oil related products. This study investigates the feasibility of small-scale palm oil processing in Nigeria, using Elele, Rivers State as case study. Information was elicited through interviews and physical observations. Manual processing and screw hand press methods were adopted for palm oil extraction from fresh fruit bunch. Data were analyzed using descriptive statistics (mode, frequencies and corresponding percentages and gross margin model) and profitability techniques (i.e Gross ratio, Expense Structure Ratio, rate of return and Benefit-Cost Ratio). The findings show that the average cost of procuring equipment and its installations for a small-scale palm oil processing mill were estimated at N623,650.00. The gross margin return from this study was N44,000.00 while net return was N14,000.00. The gross ratio reveales that for every N1.00 return to the mill 68.00 kobo was spent on the production processes. The small-scale palm oil venture is dominated by elderly people from 50 years and above (30%). About 34% and 32% of the processors have WASC and Primary School Leaving Certificates respectively as the educational qualification. About 50% of the processors have 16-20 years experience in oil palm processing. The study concludes that small-scale oil palm processing is profitable and can also be a source of employment.
INTRODUCTION
Palm oil has been an important ingredient in the diet of many Nigerians. Palm oil is the world's largest source of edible oil, accounting for 38.5 million tonnes or 25% of the global edible oil and fat production (MPOC, 2007) . Palm oil is a product extracted from the fleshy mesocarp of the palm fruit (Elaeis guineensis). The global demand for palm oil is growing thus, the crop cultivation serves as a means of livelihood for many rural families, and indeed it is in the farming culture of millions of people in the country. Hence, oil palm is often referred to as a crop of multiple values, which underscores its economic importance (Akangbe et al., 2011) . The demand for domestic and industrial application of palm oil have continued to increase (Omereji, 2005) . It is estimated that for every Nigerian household of five, about two liters of palm oil are consumed weekly for cooking (Ekine and Onu, 2008) . However, palm oil is an essential multipurpose raw material for both food and non-food industries (Armstrong, 1998) . Palm oil is used in the manufacturing of margarine, soap candle, base for lipstick, waxes and polish bases in a condense form, confectionary (Embrandiri et al., 2011; Aghalino, 2000; Armstrong, 1998) , pharmaceuticals (Helleiner, 1966) , tin funds. So for Nigeria to compete with countries like Malaysia, Indonesia, Columbia and Thailand, the country must return to agriculture.
In assessing the profitability and economic stability of a business like smallholder palm oil processing, a feasibility study need to be considered. A feasibility study helps identify the long term basis, financial implications of the oil palm enterprise through analysis. Feasibility study determines whether the business plan has the necessary resources for it to be practicable (Marino, 2012) , so that the entrepreneur will not invest more to correct flaws, remove limitations (Lohrey, 2014) than to make profit. A feasibility study of oil palm processing brings to knowledge the possibilities, opportunities that abound in oil palm processing. Oil palm processing requires economic, technological/operational and financial feasibility. The economic feasibility studies of oil smallholder oil palm processing could be geared to employment generation and use to solve the current unemployment situation currently demoralizing Nigeria in the recent years. The operational feasibility shows that no special skill is required before venturing into smallholder oil palm processing. On the other hand, the financial feasibility shows that profit is the key gauge of feasibility of any business. In oil palm economics, profitability determinants model such as Gross Margin (GR), Benefit-Cost Ratio (BCR) and Expense Structure Ratio (ESR) (Olagunju, 2008) level is determined by cost of palm fruits, cost of hiring/purchase of equipment, transportation of the palm bunches, availability of labor, price of palm oil among others (Ekine and Onu, 2008) . This model level determinant is essential for the continuity of the smallholder oil palm processing enterprise. Therefore, this study investigates the feasibility studies of small-scale palm oil production in Nigeria.
MATERIALS AND METHODS

Field visit/survey
A preliminary survey was conducted randomly in 2011 to ascertain the communities that process oil palm in large quantity using manual/rudimentary equipment. The survey result shows that Elele, Rivers State has several smallholder palm oil mills with numerous customers majorly from the Northern Nigeria. Observations indicates that the palm oil mills is located in all part of the community and odor of oil palm was perceived even at increased distance which is not so in other oil palm processing communities. Though odor from oil palm processing is difficult to quantify. Hence, this feasibility study on small-scale palm oil processing were conducted in Elele, Rivers State, Nigeria from 13th -22nd April, 2012. Ten oil palm processing mills were visited and data were elicited through interviews and observation. The mill owners (10 respondents) provided the information such as cost of setting up small-scale palm oil processing business due to their knowledge on the equipment procurement and overall management of the palm oil mills. While the socioeconomics characteristics were provided by the mill workers and owners (100 respondents). The information from the respondents served as a basis for comparison, for the purpose of triangulation.
Data analysis
The profitability determinants such as cost of palm fruits, cost of hiring/purchase of equipment, transportation of the palm bunches, availability of labor, price of palm oil etc is vital for the continuity of the oil palm enterprise (Ekine and Onu, 2008) . The data were analyzed using descriptive statistics (mode, frequencies and corresponding percentages and gross margin model) and profitability techniques (i.e Gross ratio, Expense Structure Ratio, rate of return and Benefit-Cost Ratio).
The model specification is as follows (Ekine and Onu, 2008; Olagunju, 2008) Table 1 presents the cost for the procurement of small-scale palm oil mill equipment. Mills that do not include kernel cracking in their process did not purchase kernel cracking equipment such mills include B, C, H and J. The total cost of procurement of the different equipment listed ranged from N 94,400 -N 341,400.00. But in mill C the total cost is N54, 400.00. This is because most of the equipment where hired, hence their prices were not stated. However, the cost of hiring the equipment represents 5 -10% the cost of procuring the equipment. This translates to # 1,550 -#3,100 for both presser and digester and # 500 -#1000 for lister engine. The low price in mills B, H, and J is due to the fact that they do not crack kernel, hence they do not have the cracker and the cracker engine. Also, in mill C, H and J they do not use shaker. Lack of this equipment may reduce the quality of crude palm oil processed. On the average, the sum of N156, 655.00 can be used for the procurement of equipment in a typical small-scale processing mill. The price differences in each of the equipment procured in the various mills is associated with the year, place of purchase, model and the bargaining power of the purchaser. Generally, the cost of lister engine is significantly higher than the price the responded stated. This is attributed to other uses of the engine in Nigeria including electricity generation when connected to alternator, garri production among others in Nigeria presently. Table 2 presents the average cost of procuring the different equipment required in setting up a small-scale palm oil processing mill. N 623,650.00 is required to procure and produce palm oil from one hectare of land. The low price of land and building is associated with the rural settings of the study area. In urban settings, it may be significantly higher. Table 3 provides job description in a small-scale palm oil processing mill and their wages for the production of 100 bunches of FFB. It is observed that the highest cost were obtained from offloading of FFB from trucks (N5,000.00), followed by kernel cracking (N1200.00), while the least rates is recorded for boiling (N 200.00). The high cost of labor was likely due to the obsolete manual machines which require a lot of human effort and the short supply of manpower. The total cost of processing 100 FFB and its returns is presented in Table 4 . The money realized from sales of the palm oil gotten from the 100 FFB is N32, 000.00, the palm kernel (cracked) is N7,000.00, while the cracked palm kernel shell is N5, 000.00. The cost of processing 100 FFB into palm oil is N30, 000.00. Out of which N15,000.00 (50%), is used to purchase palm fruit, N10, 400.00 (34.6%) is spent on labor, while N2,000.00 representing 6.7%. were spent on transportation, water and energy. Ekine and Onu (2008) reports a higher value, stating that 65.7% and 13.8% are cost of FFB and labour respectively during oil palm processing. The total fixed cost which was N2,600.00 representing 8.7% and the total variable cost which is N27,400.00 representing 91.3% of total cost. Olagunju (2008) reports that total fixed cost and total variable cost represent 42.3% and 57.7% respectively. The variable cost such as energy is high because the processing mills are not connected to nation grid. Therefore, the mill uses fossil powered generator to supply on the electrical/mechanical energy requirement. The roads leading to the mills from plantation are deployable and in bad condition leading to wear and tear of transportation system parts. Water is also a major challenge because mills buy water from commercial water distributors. The high cost of palm fruit bunches is an indication of insufficient oil palm plantation in the study area despite being a major oil palm producing province in Nigeria. Though, most of the palm oil processors do not have their own oil palm plantation. However, the gross margin return is N44,000.00 while net return is N14,000.00 representing 32% return per naira. This finding is slightly higher than Olagunju (2008) reports presenting 29.4% returns per naira. According to Ibitoye and Onje (2013) a positive gross margin show that oil palm processing is profitable and the business can recover its variables cost in the short run. The profitability analysis of small-scale oil palm oil is presented in Table 5 . The rate of return (net return/TC) is 0.32. This value is slightly higher than previous report. Olagunju (2008) reports a rate of return of 0.29 in oil palm processing in southern Nigeria. From the value of gross ratio (GR=TC/TR), it shows clearly that for every N1.00 return from the mill, 68.00kobo is spent. Chukwu et al. (2011) shows the profitability of oil palm processing enterprise by stating that for every N 1.00 invested in processing of one tonne of FFB has N 1.10 in return. The net return varies in palm oil processing (revenue and cost) due to maintenance of equipment and depreciation of assets which is causal factor in cost (Simeh, 2002 However, the Benefit-Cost Ratio (BCR = TR/TC) is high (1.47). This study findings is higher than Olagunju (2008) report that shows a benefit cost of 1.29. But lower Ibitoye and Onje (2013) findings that shows that for every #1 spent in oil palm processing #4.16 is generated in return. This shows an increase in returns indicating that the venture is profitable and feasible. However, the BCR can be boosted by increased capital, improved technology (sophisticated equipment and method of processing) and skilled labor (Olagunju, 2008) . The profit margin of a processing mill is dependent on the processing toll (Simeh, 2002; Oladipo, 2008; Orewa et al., 2009) , the type of bunch being processed (Orewa et al., 2009) and the ripeness of the FFB at the time of harvest and processing (Ilechie et al., 1986) . Expense Structure Ratio (ESR=FC/TC) is 0.087 representing 8.7 % of the total cost of production , which comprises of fixed cost components (i.e depreciation of assets and buildings). The ESR is far lesser that previous report. Olagunju (2008) reports that expense structure ratio is 0.423 representing 42.3% of total cost of production including cost of plantation rentage (25.6%), interest on borrowed capital (9.2%) and assets depreciation (1.62%). The low expense structure ratio in this study is attributable to no cost of plantation maintenance and or rentage of oil palm estate. We also assumed that the initial capital that will be used to start the business were not borrowed. Hence no interest will be paid which can increase the cost of production. Generally, when the source of FFB have to be paid for, the expense structure ratio can increase to 0.30 -0.45 representing 30 -45% of total cost of production. The expense structure ratio shows that palm oil business is a profitable enterprise and it worth investing.. Table 6 presents the social economics characteristics of oil palm processors in the study area. The results show that 31-40 age bracket representing 31% dominated the palm oil processing mill, while 21-30, 41-50 and 50 years and above representing 14, 25 and 30% respectively are involved in palm oil production in the study area. This results agree with Ekine and Onu (2008) that presented 14.4, 31.3, 29.9 and 31.3%, which fell within the age brackets of 21-30, 31-40, 41-50 and 50 years and above respectively in Ikwerre Local Government Area of Rivers State. Ajayi and Solomon (2010) presents that 33, 20, 23, and 24% of oil palm processors fell within the age brackets of <30, 31-40, 41-50 and 50 years and above respectively. Also, Obinne and Anyanwu (1991) reports that the mean age of males and females in their study area was 45 and 40 respectively. Akangbe et al. (2011) indicate that (46.9%) the palm oil extractors were 60 and above years of age, while 16.9% fell within the agile youthful age bracket of between 20-40 years. From the mean result of the different age brackets, it shows that palm oil is processed by matured and responsible adults.
The educational qualification shows that a significant proportion of palm oil processor had WASC (34%), while 18%, 32%, 7% and 9% had educational qualification of below primary six (i.e. no formal education), primary six, Diploma and Tertiary degree respectively. The findings is in consonance with that of Ekine and Onu (2008) shows that presented 20.0%, 11.1%, 51.1%, 0% and 17.6% had educational qualification of below primary six, primary six, WASC, diploma and tertiary degree respectively in Etche Local Government Area of Rivers State. Akangbe et al. (2011) shows that 55.0% of oil palm extractors had no formal education and only 21.3% had at least the basic primary school education while 11.2% had post primary education. Olagunju (2008) study reveals that 50%, 44%, 1% and 4% had primary, secondary, tertiary, and no education respectively. The results also show that 84% of the processors had WASC and below primary six, which indicates that the processors level of education is quite low (Ajayi and Solomon, 2010) . This shows that educational qualification may have affected the method the venture is being managed in the study area of the venture. Though, the proportion of the processors having tertiary degree is low, but it shows that the small-scale oil palm industry is actually a promising venture, not just for the peasant farmers or the typical uneducated village adults, but also for graduates. Education plays an important role in palm oil processing operations since it will facilitate the adoption of innovations that will improve palm oil processing (Olagunju, 2008) .
In terms of gender, 73% of the processors are males, while 27% are females. The finding is in consonance with Ajayi and Solomon (2010) , shows that 74% and 26% males and females respectively are involved in oil palm processing. Also, Ekine and Onu (2008) reportsthat 62.5% and 37.5% males and females respectively in Ikwerre Local Government Area, and 68.9% and 31.1% males and females respectively in Etche Local Government Area of Rivers State are involved in oil palm processing.
Results also showed that 10%, 18%, 14%, 50% and 8% had the following years of experience in oil palm processing; 1-5, 6-10, 11-15, 16-20 and 21-25 years respectively. Ajayi and Solomon (2010) reports that 8%, 15%, 11% and 66% have experience for <5, 6-10, 11-15 and 16 and above years. Akangbe et al. (2011) reports that 30%, 52.5% and 17.5% have experience for 1-25, 26 -50 and 51-75 years respectively. The high experience level of 11-15 years shows that palm oil processing is the major occupation of residents at the study area. In terms of household size of the processors, our study revealed that 45%, 43%, 7% and 5% have a household size of 1-5, 6-10, 11-15 and 16-20 persons respectively. Ekine and Onu (2008) reports that 35.4%, 58.3%, 2.1% and 4.2% had a household size of 1-5, 6-10, 11-15 and 16-20 persons respectively at Ikwerre Local Government Area, and 46.7%, 42.2%, 6.7% and 4.4% had 0-5, 6-10, 11-15 and 16-20 persons respectively at Etche Local Government Area of Rivers State. Similarly, Ajayi and Solomon (2010) reports that 41%, 45% and 14% had a household size of 1-5, 6-10 and >10 persons respectively. This findings show that majority of palm oil processors have household of 1-10 persons.
Only the mill owners belong to associations, while the workers in the mill do not belong to any association. The worker inability to form association like the mill owner is attributed to the seasonality of oil palm. During oil palm peak period the workers could be high and less during off peak period. Basically, in attempt to make profit the mill owners were unable to hold the workers if there is no major processing, thereby reducing cost of labour. Therefore having a mill can be a better means of generating profit than working fluctuating period (i.e peak and off peak). From Table 6 the age of the processors, educational background, household size, net farm income, net income size and mechanization level are the critical determinants of profit efficiency in oil palm venture (Kadurumba and Ume, 2011) .
CONCLUSION
This study revealed that small-scale palm oil processing is a profitable venture while factors such as land and building, cost of FFB, educational background and mechanization level were the most critical factors influencing profitability of the venture. On the average, about N623, 650.00 are required to establish a small-scale palm oil processing mill. The cost of production could be higher or lower depending on the location of the enterprise which can be largely influenced by the price or cost of fixed assets such as land and other processing equipment and labour. However, the future of palm oil processing and supply is dependent on yield and rate of expansion of oil palm plantations. Due to profitability of the oil palm enterprise, the sector if adequately managed could be a source of relied to the unemployment challenges that the country is currently facing. The sector could employ several people depending on the size of the enterprise. In order to speed up the net return of palm oil processing in Nigeria, the government should sensitize her populace on the profitability of the business while providing loans to individual that are interested in the enterprise. Due to the locality of the mills, the government should also improve the condition of feeder roads which will ease transportation problems. Social amenities like electricity should be regularly supplied while pipe borne water should be provided in areas where oil is processed to facilitate palm oil production.
